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[ifl*353] &momkmfiK aunt**. &-3vm 
<oMi$ti&'j>-%< t i mx'h&mxm 1-312®^ 

mtmRvm&i&cDMimfr btc&mxK) miti ft 
< 1 1 1 asr^-tf mim. 1 — 5 Ett^jrawwrsc. 

'JT? y;UBBSa»62r*».k 9iM(f:flft^2:< i: t 19 
^•irOft^ 2 — 6 §EHi?)&JKi5flS:fra:. 

[000 1 ] 

atw-rft . 

[0 0 0 2 ] 

im*<?>i$.wii sa^. ^vf4^niiH (jsitls 1 tie 
-T) ortaHWk stti^t=#oT»f3tii8»ii«iiixa« 
nm%ztLX^&. ft&mmmm (laTCMPtiE-*-) 

tiCLniz&if&mmtmf&co^mt. w^/m. 

«*>3i*EttJBJftfc: i >T IH*(3fll ft $ ft ft imx-h 
ft. 0litf*BI«rlWB4 9 4 4 8 3 

fflSCIwK^ftT^ft. 

[ 0 0 0 3 ] *S£«iL S I *WSLMt*hti*> 

SST'&ft. &fcj&»fc*>»£Jta£LT*£*ftlSBi 

i^b^ft^v^ya#±fc^ffl;*;hT^ft. :<7)fi» 
(4. «*.fcra§H¥2 - 2 7 8 8 2 2#&«iCHH*S*rC 

[0004] &JS<7)CMP<7)— JRflWrifirifeUU Bl&^M 



[000 5] CMPCfflV^ii&A«fflBf*Jftli. — jR 
fefciHfc&KMRik «MJK^j£#J*^D$iift. a-r 
St J: o T HI WhMm&HteX ti -XA hix 
*Hv*\ HfMBKfc: ± ftiii'J 0 OSMbWMffcv **> 

x\ cMP<7)m?fkti>iz{h&<?)&mmi)m$ : ztixm 

- ^-7" ■ Xl/^ hn^S/7;UV-9-Xx^lS (Journal of 
ElectrochemicalSociety) <7)||138^11-f- (1991^ 
'ft ) tf>3460~3464WCHK*$ ;h.T V ^ft . 
[0006] CMPtJ:«8f«auS^«ft4*ifei:LT 

fc * ft . ffl l . Go^o^mM^ffi^ 

ffi**ltaj-r ft t » KftJWte J: ->T AMBKfeiB* 1 * 4.fc:» 

&zti&. ztizmK'tzfrizzbiz&mmBfcmtfmto 
$ fift . mt&mmmm t wsmmmoms^^ > 

3»sp6S < *»$*iC M P t: J: ft Bf # v ^ i: *» 

[0007]icoid tSHl^ASRm&filiilR^lSin 

*aaraLT-fkflSRi&O3»aS:3rai.*i4:fcJ:0. CMP 
^JK (CMPfc:J:ftBf*aue) *^±-ffti:^(c, CM 

ft. 

[00 08] L* i L ! 5r3& s 4>, ^cOH^SSSt^-irtf^JR 

mmmmz m^x cmpw fts^a^EiS^Bic^fi 1 a 
&mj>mz®&ztixw.cr>mizmtsmi (wt-^w -y^ 
tciwi^js^a^ ^ tits v yx&M&m<D*.zc ib-rrsn 
tia-f) <o«^. ( 3 ) mmmz&m-hmmfevm 

(4) Wa^3£^1Bt»fW-ftH*«5fftSrl»* 

-Tft^y>c7)^rn-bX^^T'*>ft i . ( 5 ) El* 

mtL^cr, t cocojuw-^s^at ea-r ft 3x1^77 

7\ *OHIH*«±t4. 
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[ 0 0 0 9 ] =r 4 •/ a^^SM+^^A^KASrW 

* ifWBPP 8 - 8 3 7 8 o ^&mzim $ *vt v * * . 
[ooio] mttzim$&ny^ > 

C ffi®?8<7)pH£pKa-0. 5 J: 0 <"f h'ft&tf 

h. 

[00 12] 

BJKi. TKv^CMPJSLKSfBSL. JBWUfc, r-f -y^>- 
[00 1 33 

m. mt&mmmL ewmtmajf 

<fc»\ 36l6<bJc*ii. 3?*BWJ'>A&tf*V'>'* 

*>£>3rl>f¥J: OjMtfft.!^-^ k *> mX'h&mi&S, 

[0014] sfc, *fHH«. m-it&mwf&mtf. ^m. 



< k t> 1 mx-hhrn^wMm-n^zmth . 

[0015] ifc. #fM H Ji, TOSii&AaKa 1 . 

i osttffi&^-SK k t la^-irtfrnne^awa^t- 

< k l> 1 «£^1SrE£»BM2rifefcBW-«> . 
[00 16] 

Tti, iSBMbksJi (H 2 O z ) , aa^SRBWJ^. * 
y^xmtfiWif kit. * w+Tfc »R*bk*jW*fc*f* 

5firk*fc:J:*«*t4ffl* t<*v^T, ^»«lR*Sr** 

fflMft^S^^^^Sr-ii-* xl» k'T 

fe * *£-li^»IWt# S:*tfl!Mia']"C*) -> T *> ^1 i 

[0017] *fMHtcti*t4i!MkA«*J!W?k UTtt. 

KSE. rn^vig. USE. OTK. 2-^^;W 
BBt. n-Mfyl. 3, 3-^^-/HISt. 2-x 

DVB!. ^jl^M. ^oygg. n^N^K. ^U^;H8. 
Tv-'t-yBt. WJy», -?l"(>Wi. yfJlsM. 'Jy 

2otLtW'T2. : &«St{i^fflW : 5:C 
IffiLo-?. Xvf->^GWt&»«Wt=«l«!lT*&*kV» 

[0018] #»BJiK:feW4fi«BBBjaa'Jk LTli. ^* 

DTA), yXf^yf^*^<5>Btb 'J^A. ^f- 
/8-75-X L-;^A'Jy. 

VD>fyy. L-7o>fyu>(-/y. l - 7 x ^;ur 7 
L-ra'jy, Hf;un^y. L-^xf-y. L 
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-Vis*. fWy. L-feijy, L-bX/*-y. L 

3, 5->-'3-b"-L-^-o~/> N 0- (3, 

4-hHoJfy-L-7n'Jy, L-yXf^. L- 

v-^^f-^-r-y, L-yXfy, L-yXf^ i^BL L 
-TX^^yffiL L-^Vl^SVBu S- (tfyUsK* 
5o«?7l0 -L-yXf^, 4-T$yBBL L — T 

L-#-^'->\ L->-WUy>\ j-hh'n 
^-L-y$/>\ 9VT^y. L-^f^lz-y, L- 
txf^X i-^f;l/-L-txfj;y, 3-*^ 
-L-tXfy'y, XA'rff^^ L-h'jrh7 

i^w , Ty^^y^yuRx/Ty^-iu y^cor^ 
sm-.^/y. ?rvjy(2, i- -b^/y 
y) . tt-rzru-i y (2, 9-i?x^-iv-\, 10- 

7ityhD|jy) > AV?7n^y(2, 
/U-4. T-^x-^-l, 10-7ifyhD'J 
>-) RXf^x-^vV'y (t'xi/f ti^-y- s y^-^-y-y 
;Ub K5/y) SftfW 5^ ; O-X-r s.yy-iv-2- 
bVTisy ; Ji-*-iv. hVTi/ybv^-* 
-iv. 2- [2- (^yvfrvj^) f^-rnt^y 

2 - [2- (^y/f7/y;H ^^tVUBL 2 
-^/U^Th^Vf-TV-^) s 1, 2, 3-MJ7 
Y-lV. 1,2. 4-M>TV-;K 3-7S/-1H 
- 1 , 2 , 4 - M> TV -IV. ^.yy b y TV-lV. 1 
-h Kndfi^OVh »J7V-^ 1 -S^'b Ho^f 
Dt;Kyy'M;7V'-;k 2, 3-^^^'df^rn 
t;Ky/ h U 7V-/K 4 - 1 Fu^f i^O-y bVT 
V-lV. 4 ( - 1 H - ) O/h y 7*V 

-/K 4 -filVtf^islV ( - 1 H - ) OVM; 7V- 
/l^ f-;l^xxx>K 4 -Aivm^i^iv (-ih-)^ 
>V" h U 7 > /-^/f;l'XXf^, 4 - #/U;J-C=* i^/U 
(-1H-) ^/h'J7/-^?f;H^f/k 5 
-My/K>Vb'J7/-^, [1,2, 3-O-V 
h U TV'U^- 1 -M-f-iV] [ 1 , 2 . 4 - b y TV'y 
[2-x-f-;l*N4f*^] T5>. h'J 
iVb V TV '-IV. t7bh'J TV -IV. b'X [ ( 1 
yVhUrv;;P) >fvi0 *x-fcywmv>TV'-ivtc 

9 yRT/VT-yiv^iVtiy'i? ymnxivijy? y ; ?iv 

[00 1 9] -eocj3T'i)CMP^Jgi:f&V^x.yf->^ 
KkmtLth&frb, *b*Ty. xfl/>y'7Syfb 
51£BL L-hU7'N7r>. ^j-UV'y. bVT=J 
y ; Jtt-lV. <yVbOTV'-lV. 
yVb x ) TV '-IV. 4 -i]lVif^i^iV ( - 1 H - ) <y 
V b U 7/-/l'yt;l'X^f/k M» ;U h y TV-A>. 



[0020] ^zmcQ&mmmmmzii. x y^-y^w 

XV~?tLXli. Tiv^ym. ^^f-ym. *iv*:*is 

^■^-IV^iVu-7.. mX. X-FyyRXfy'lVyy&cr, 

&V£m-, ^'v i^yTy^—^^Rx/yv ^y^-b y*7 
j±mm<DT s. yg&e ; si*y T^i^^ym. * y y>v? 
$y&. xvuis-y. jtfyy^rfBL jtfy-x^y^ 
m. m)*??v>vm.Ty*z=.'< k 7j>.i&. #vj(?7Viv 

mi-bV*7J>)&. sifyrSKBL Jlf'JvMVK. dfj 
-f^^yi s #v?-?iv&. *fy (p-x^^a^ 
>B?) , jKyr?y;Hfc. ^yr^y;UTSh\ r$y 
sKyr^y^rs h\ ^yr^y^BEry^-^Ajg. 
dfyr^y^ns^-hy^Affl. ^yrsh'St. ^yrs 
krt^-^ajb. 7t?y rs Hiw-b y^Aami/sj? 
y^y*^a^;uBRSW5sKy*;uiK>»&^o« ; *y 

\z—iVTlV n -IV. X y b'r:;P t a y h* 'J7? 
oi^-f V5POb*=7UiR#y-7<f3&«ajkH , ^<l4. ^Tt^ 

y ^/u^o-^ar/*' y ^yi/^^Rcott**** l < , *ry 

y;n8&v#y r ^ vivwm#b < iznt lv\ 
[0021] *¥twizt5if&&mv>wnm(Dm-£m3.. 
&m<vwtikm. m^mmmm. mmmatm. &9ttz 

J6tTttJfl-*-**ifFttJtfy va^O|g*l 0 0M4SP 
t^LT. 0. 1-2 5M*a5i;^--g,it^^L<. 
l~2 0SM^i;-r^C:i:^J:0*f*L<, 6-1 IS 
*Si5i:-r?.^fcA^c*?iL^. Z<?)Wl-&&tf0. lfi 

<. 2omm.uzmz-z>t. mmwizmxrftkt&mfi 

[0022] itwMzi5tthm\L&m,m mmeom^m 
a. &m<vwMtm. wtft&mBMm. mmmm.m. & 
mzmcxi£m-th7i<.m&#v~?Ri/*cr>%&a, 1001 
mmzttLx. o. o o l—im&.&t-r&ztrfis-i 

L<. 0. 005-0. 5M»fc-*-4£fc#J:9#4 

l<. o. o5-o. 3mm.&t?&zttfmzM£L 

[0023] *«Wfcfett4«8il«Bljufl^S^»«. 

^M^K-fL^j, Brrt^jRsiKipj. &mm&titm. <miz 
mtxmm-t&7m&#v vs.r/*co*g*i oofi»gp 

(C*fLT, 0. 0 1-10iIS5it^tmL 
<. 0. 0 3~~imM%Zk-t&Zb&JiK)K£L<. 
0. 0 5-0. 5a*fflfc"fftii:3&«Hrfc:#4U\ £ 
<0i2-&4#' 0.01 fi4Sff5faHT'{4 . x -y ^- >- ?<7>$m\ 

[0024] *^^iJ(t-i.^tCiBtT«ffl-r-S»7Kjt 
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k**l-c. o. ooi—o. 

l<, o. oosfiias-o. ins&ts-hzttfx 

9$?4L<. 0. 0ia4S5~~0. 0 8SLM.Ut^-&Z- 

t*«i(:fftL^. vL^K-S-itfO. ooias^*)H 

[0025] *SttsKU vtf5a»T^3J ,: HI 

5 x- a > 7 d v h ^ y 7 TMSB L ^ U X ■f- y &* 
tfcffi) «5 0 0feUi4:f6ifc* c #*L<. 15 00 
m±k^r&-k#J:9$?£L<:. SOOOKLhfci**:: 

I, fc0VCI*firVV&*. JBWttOWjS*^ 5 0 077UTFT'£> 

i. . fA^^aa* 5 o o *vST'(i . uv^cmpjM 
y ^ioiiwws 0 OJ^oM^^tfH 1 *** 

[0026] #»^0&fSffiBW»£ti. ft 

[0027] ^mza^h^mmn^mmt. &m 
&mmwmmzm^xmm-t&t. mm^a^^mm 

[0028] We^^^-t^HtjlficO 

UU »CIWH»i$rVV& 1 . W*.«f. M-7*U-K XY 
tS^ai. K -Groove. H^JB. 

m<r>%ftW> (ifi^'l — 3mnu WGMdfi 3 ~~ 3 0 mm ) $r 
[0029] Wa-TI»^«k LT(i. *»f*fflRSr«l* 

ssa^ffiffl-c**. warmfc i/a*. ^iws. fKStf'j 



K*ir*&asttw>BHMi'^tf>ff LWtflyjii. 9 8oo 

~980 0 0PaT'ab&-i:^»4L<. 

(i. 980 0— 4 90 OOPa-C2>&<Lk0t.):DJEF£L 

[0030] 

BJJi^n^co^feMt J; Offish*!* fc<*>-CJ*5rV*. 
[0031] HSfiffiJ 1 ~7Mtf teifclRW 1 — 3 
(Bf*J8[f»8) BHkAWtUWJkLT. DL- 
Vytm. «fHWBJ«c»JktT. ^/h'J 

TV-;!' . TK^tt :K U -7 1 L X , sK 'J T ? 'J ;l«T 

J*—y*l'—h. XYfg^^. K — Grooved fSlBtCfliJfiSc. 

-p V ^ (4* 2 & V* 3 iZTjk-T . 
[003 2] (WS^fr) 

( 1 1 m mtO^H$r mWL Ltz 5/'j3 >»S 

(^7^7 h^xARtfTEG) 

( 2 ) WSff^l : 2 1 0.0 OPa 

( 3 ) Sflskffi^5£®k<7)ffl*t3JK : 3 6m/min 

( 4 ) fflmffi.&&M. •■ 2 0 Oml/min 

[0033] mtm 1 — 7Ml^tJt^ 1 — 3T1#^ix 

( 1 ) Sf^ajg ( C M PiSJK) : «MlOC M PtRfftT^) 

( 2 ) x-yf-^'jffig : ^U:t^Sffll5fS?g (Sfl. 
2 51C, JSlf 10 0m-') ^jSlIfff^^iiMffllSr 

[00 34] (3)f-f7yy/:TEGA7-y?rffl 

0 O^mSPcOT^f v^y^S:»eUfc. JWtii 
^SMm^lSWi (SEM) tfflW TEG/n*^->cO 

(4 ) xo-^'a > : TEG^V- ySrfflWCAy T> 
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* 1. 



»■* ft 




(11%) 


1 (11%) 




(11%) 




mm 


0. 2 


0. 2 




0. 1 


mm 


DL->JA,;Tg 


0. 2 


0. 2 




0. 1 


mm 




0. 2 


0. 2 


#'J7*y*74K 


0. 1 


m&4 




0. 2 


0. 2 


*«J 7* y.A#7 


0. 1 



[0036] [$k2] 



a 2 







HJEBI2 


$£09 3 




HSS09 5 


9f 6 s 






9fl6»3 


^feffi 4 


9f6»2 


«fa*affii*£tt*iB (in) 


XY&?}* 


XYl&^jK 






A-7 * U- K 


$ ffi (cm) 


3 


3 


3 


3 




% RS H (mil) 


1 5 


1 5 


1 5 


1 5 




« i* * (Wain) 


1 6 0 


200 


1 3 0 


16 0 


1 8 0 


lyf Vi'SS (nm/iiiii) 


5 


2 


2 


1 0 


2 


r^r>>^ (na) 


1 0 0 


40 


6 0 


15 0 


6 0 


1 0 - S? g > (na) 


4 0 


1 0 


1 0 


5 0 


1 0 



[0037] [fl3] 
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£S£«6 






ft£til2 




sf is s 


fflg»2 








SU§»2 




K -Groove 


K -Groove+ 
XYfc?« 








» (§ dm) 


0. 3 


3 


5 


3 


0. 5 


m rs fs (bid) 


1. 5 


1 5 


1 5 


3 1 


2 


i 1 S $ (nm/nin) 


1 5 0 


1 9 0 


80 


4 0 


7 0 


I9f ^^81 (nm/nin) 


2 


2 


2 


2 


2 


x 4 v *s y 9 (™) 


7 0 


5 0 


4 0 


5 0 


6 0 


x n — a > (nn) 


1 0 


1 0 


2 0 


10 


2 0 



[0038] Hfls««l~7fc:*Lrt:J:3fc:. ^-7*1^ 
— K XYf&f-vS, K-GrooveMt/l^"'— 7*1"— hi: 

-f 8f®&gtel 3 0 — 2 0 0 (nm/min) X'h 0 - 
Hffll"^/K7)l 0 0 (nm/min) KLtVffim&l&Z^-f & 

t 2 0 0 ( nm) l^TT'S) 0 SUB CAW ft - £ * . 

Ji3RWl. 2. 3fc:^LfcJ:3fc:, XY«?*0 

ISMS** 3 1 mmi: #'ft*§-£ t> H«ti«f SfilJK««T L 
Tv*ft . iiUiW«iiItBf**J3& t -HJ-K:ttt&**«.T v vfr 




V 1 K J: ft i> <T> 1 3§r i. h fx ft . 
[0.039] 

mt?>wt>&*->*? - >-jgj£& "If&k-f ft *><0T*£>ft . 

[013 KEttsWtc*itt*'7 f -f •x^y^RWIBfiSrTK*" 
fcsSHTfcft. 

[02 ] *JtWfc:tJtt*xa— ^ g y^BfffiflBSSr^- 
*-*HT*>ft. 



[122] 



in — ys >fi 
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